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determination part. 
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♦ NOTICES * 

iTPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A fuel cell and a fuel-supply means to have an exhaust air fiiel circulation means to carry out 
recycling of the exhaust air hydrogen which suppUes hydrogen to this fuel cell from a hydrogen bomb, and 
is discharged from the fuel exhaust air section of this fuel cell to the fuel air-supply section of this fuel cell, 
An oxidizer supply means to supply an oxidizer to this fuel cell, and the reactant gas amoxmt-of-supply 
adjustment device which adjusts the oxidizer amount of supply from this oxidizer supply means to this fuel 
cell, and the fuel amount of supply from said fuel-supply means to this fuel cell, A demand output current 
decision means to determine the demand output cxxrrent of this fuel cell according to the demand of this load 
in case this fuel cell is connected with a load and power is supplied to this load, The reactant gas amount-of- 
supply control means which controls the reactant gas amoimt of supply to said fuel cell by said reactant gas 
amoimt-of-supply accommodation means so that said demand output current is acquired, A hydrogen 
discharge means to discharge exhaust air hydrogen to the exterior of a fuel cell on the fuel exhaust air 
circulating flow way which connects a fuel circulation means with said fuel exhaust air section, A fuel cell 
judging means to detect the output state of said fuel cell and to output a hydrogen discharge command to 
said hydrogen discharge means according to said condition of having detected, A transient judging means to 
judge whether it is a preparation **♦♦*♦**♦* control unit and the range of fluctuation of the generated 
output of said fuel cell within convention time amount is convention within the limits, A hydrogen discharge 
conmiand detection means to detect the existence of the hydrogen discharge command to a hydrogen 
discharge means, The fault detection means of a hydrogen discharge means to judge failure of said hydrogen 
discharge means based on the target preassure force and detection value of said fuel air-supply section, The 
fuel cell control unit characterized by establishing an alarm generating means to generate the alarm of open 
failure or closed failure either when the fault detection means concemed detects failure of said hydrogen 
discharge means. 

[Claim 2] The fuel cell control imit according to claim 1 characterized by establishing a load limitation 
means to restrict the upper limit of the demand generation-of-electrical-energy output to a fuel cell to below 
default value according to the closed failure alarm of said alarm generating means. 

[Claim 3] The fuel cell control unit according to claim 1 characterized by to establish the fuel exhaust air 
circulating flow way closedown means which closes said fuel exhaust air circulating flow way between a 
fuel exhaust air circulation means and said hydrogen discharge means according to the open failure alarm of 
said alarm generating means while establishing a load-limitation means restrict the upper limit of the output 
request to a friel cell to below default value according to the open failure alarm of said alarm generating 
means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell control device applied to fuel cell powered 
vehicles, and relates to the fuel cell control device which detects failure of the hydrogen pmgc valve 
especially prepared in the hydrogen outflow way of a fuel cell. 
[0002] 

[Description of the Prior Art] Electromotive force can be acquired by supplying a fuel (hydrogen) to the 
anode of the fuel cell stack which carried out the laminating of the PEM mold fuel cell eel to two or more 
serials, and supplying an oxidizer (air) to a cathode. If power and water are generated by the reaction of 
hydrogen and oxygen, this generation water serves as waterdrop and said fuel cell piles up in the reactant 
gas passage of a fuel cell eel, it will take up reactant gas passage and will cause the fall of eel output voltage. 
In order to call this phenomenon flooding and to prevent or cancel this, a fuel cell discharges generation 
water outside, fixed electric energy or when [ fixed ] a eel electrical potential difference falls below to a 
regular electrical potential difference when carrying out the time amount generation of electrical energy or. 
Moreover, if generation water waterdrop-izes and takes up reactant gas passage, since reactant gas will no 
longer be supplied after a puddle, lack of gasoline occurs partially, a damage is given to the solid-state 
polyelectrolyte film, and degradation is produced. In order to discharge the above-mentioned generation 
water, the hydrogen pxirge valve is prepared in the anode gas exhaust air passage of the fuel cell system of a 
pressurization hydrogen cycloid type, and said generation water is discharged outside fi*om a fuel cell by 
opening this hydrogen purge valve. 
[0003] 

[Problem(s) to be Solved by the Invention] As described above, the hydrogen purge valve is bearing the 
very important role, when a fuel cell system maintains a function. Then, this invention offers the fuel cell 
control unit which can detect failure of a hydrogen purge valve. Moreover, this invention offers the fuel cell 
control unit which can operate a fiiel cell system smoothly, when a hydrogen pvirge valve is closed failure or 
open failure. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to claim 1 To a fuel cell (for example, fuel cell stack 22 in an operation gestalt), and this fuel cell, 
a hydrogen bomb Hydrogen is supplied from (for example, the high-pressure hydrogen tank 30 in an 
operation gestalt). An exhaust air fuel circulation means to carry out recycling of the exhaust air hydrogen 
discharged fi"om the fuel exhaust air section of this fuel cell to the fuel air-supply section of this fuel cell A 
fuel-supply means to have (for example, the ejector 36 in an operation gestalt) (for example, regulator 34 in 
an operation gestalt). An oxidizer supply means to supply an oxidizer to this fuel cell (for example, 
supercharger 44 in an operation gestalt). The reactant gas amoimt-of-supply adjustment device which adjusts 
the oxidizer amoxmt of supply fi-om this oxidizer supply means to this fuel cell, and the fuel amount of 
supply from said fuel-supply means to this fuel cell (for example, demand/supply capability calculation 
section 94 in an operation gestalt), A demand output current decision means to determine the demand output 
current of this fuel cell according to the demand of this load in case this fuel cell is connected with a load 
and power is supplied to this load (for example, energy management section 8 in an operation gestalt). The 
reactant gas amount-of-supply control means which controls the reactant gas amoimt of supply to said fuel 
cell by said reactant gas amount-of-supply adjustment device so that said demand output current is acquired 
(for example, regulator 34 in an operation gestalt), A hydrogen discharge means to discharge exhaust air 
hydrogen to the exterior of a fuel cell on the fiiel exhaust air circulating flow way which connects a fuel 
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circulation means with said ftiel exhaust air section (for example, hydrogen outflow way 60b in an operation 
gestalt, the hydrogen purge valve 66), A fuel cell judging means to detect the output state of said fuel cell 
and to output a hydrogen discharge command to said hydrogen discharge means according to said condition 
of having detected (for example, fuel cell control section 100 in an operation gestalt), It is a preparation 
********** control unit. The range of fluctuation of the generated output of said fuel cell within convention 
time amount A transient judging means to judge whether it is convention within the limits (for example, 
processings S04, SOS, and SI 2, in the hydrogen purge valve fault detection section 90 in an operation 
gestalt), A hydrogen discharge command detection means to detect the existence of the hydrogen discharge 
command to a hydrogen discharge means (for example, processing SI 6, in the hydrogen purge valve fault 
detection section 90 in an operation gestalt). The fault detection means of a hydrogen discharge means to 
judge failure of said hydrogen discharge means based on the target preassure force and detection value of 
said fuel air-supply section (for example, processings S20 and S26, in the hydrogen purge valve fault 
detection section 90 in an operation gestalt), When the fault detection means concerned detects failiire of 
said hydrogen means, it is characterized by establishing an alarm generating means (for example, hydrogen 
purge valve fault detection section 90 in an operation gestalt) to generate the alarm of open failure or closed 
failure either. Thus, with constituting, when a hydrogen discharge means is closed failure (failure which 
does not open), or open failure (failure which is not closed), it can detect certainly. Moreover, since the 
failure judging of a hydrogen discharge means is not performed when it judges with a transient in said 
transient judging means, the dependability of a failure judging can be raised. In addition, a timer style is 
prepared, and when the condition of having been judged with closed failure or open failure carries out fixed 
time amount continuation, you may make it judge failure of a hydrogen discharge means for said fault 
detection means. Moreover, change (the amount of treading in of an accelerator pedal) of the amount 
required of the demand power generating section can be included in the decision criterion of the transient 
judged with said transient judging means. 

[0005] Invention indicated to claim 2 is characterized by establishing a load limitation means (for example, 
limiter 92 in an operation gestalt) to restrict the upper limit of the output request to a fuel cell to below 
default value according to the closed failure alarm of said alarm generating means. Thus, with constituting, 
even when a hydrogen discharge means is closed failure, the generation-of-electrical-energy capacity of a 
fuel cell is made to hold in the fixed range, and operation can be performed continuously. At this time, by 
operating in the low-power output region where the utilization factor of hydrogen is low, the amount of 
supply of hydrogen can be stopped and the amoimt of generation water can be stopped. 
[0006] While invention according to claim 3 establishes a load limitation means to restrict the upper limit of 
the output request to a fuel cell to below default value according to the open failure alarm of said alarm 
generating means It responds to the open failure alarm of said alarm generating means. Said fuel exhaust air 
circulating flow way between said fuel exhaust air circulation means and said hydrogen discharge means It 
is characterized by establishing the fuel exhaust air circulating flow way closedoAvn means (for example, on- 
off control valve 64 in an operation gestalt) which closes (for example, hydrogen circulating flow way 60a 
in an operation gestalt). Thus, since it is lost that said fuel exhaust air circulating flow way turns into a 
bypass way in parallel with a fuel cell, and the hydrogen of a hydrogen feeder cxirrent way is discharged 
from this bypass way with constituting when a hydrogen discharge means is open failure, useless discharge 
of hydrogen can be prevented. 
[0007] 

[Embodiment of the Invention] Hereafter, the fuel cell control unit in the operation gestalt of this invention 
is explained with a drawing. Drawing 1 is the outline block diagram showing the control unit of the fuel cell 
system 20 in the operation gestalt of this invention. The fuel cell stack (fuel cell) 22 has the structure where 
carried out two or more laminatings of the fuel cell eel which comes to pinch a solid-state poly membrane 
with an anode side diffusion electrode and a cathode side diffusion electrode, and it was made to vmify. The 
humidifier 24 which the hydrogen feeder current way 26 and the air (oxygen) feeder current way 28 
connected is formed in said fuel cell stack 22, and each gas (hydrogen, air) is supplied to said fuel cell stack 
22 through the humidifier 24 concerned. 

[0008] First, the hydrogen feeder current way 26 is explained. The high-pressure hydrogen tank 30 which is 
a hydrogen source of supply is formed in the hydrogen feeder current way 26, and it enables it to supply 
high-pressure hydrogen to the hydrogen feeder current way 26. Moreover, the electric latching valve 32 is 
formed in the hydrogen feeder current way 26 by the side of said high-pressure hydrogen tank 30, 2uid the 
switching action of the electric latching valve 32 concerned is made to perform supply interruption control 
of hydrogen. The regulator 34 is formed in the downstream of said electric latching valve 32. It has 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/29/2006 



JP,2003-092125,A [DETAILED DESCRIPTION] 



Pages of 6 



connected with air feeder current way 28c which mentions a detail later, and said regulator 34 enables it to 
adjust the hydrogen pressure force of the hydrogen feeder current way 26 according to the pressure of air. 
The ejector 36 is formed in the downstream of said regulator 34. Said ejector 36 is connected to hydrogen 
circulating flow way 60a which mentions a detail later. Said ejector 36 absorbs the hydrogen of said 
hydrogen circulating flow way 60a with negative pressure, and he is trying to send out this absorbed 
hydrogen to the hydrogen feeder current way 26 of said ejector 36 downstream. The hydrogen feeder current 
way 26 is connected to said humidifier 24 by said ejector 36 downstream, and after the hydrogen in said 
hydrogen feeder current way 26 is himiidified by moderate humidity with this humidifier 24, it is supplied to 
the anode side of the fiiel cell stack 22. And the pressiire sensor 40 is formed in the ejector 36 downstream, 
and it enables it to measure the hydrogen pressure force of said hydrogen feeder current way 26 with the 
pressure sensor 40 concerned in this operation gestalt. 

[0009] Next, the air (oxygen) feeder current way 28 is explained. The filter 42 is formed in the upstream and 
the air feeder current way 28 is made to remove the dust of air with the filter 42 concerned. The 
supercharger 44 is formed in the downstream of said filter 42, and it enables it for the supercharger 44 
concerned to adjust the supply presswe of air. The air feeder current way 28 has branched on the air feeder 
current ways 28a and 28b. One air feeder current way 28a is connected to said humidifier 24, and after the 
air in said air feeder current way 28a is himiidified by moderate humidity with this humidifier 24, it is 
supplied to the cathode side of the fiiel cell stack 22. Air feeder current way 28b of another side branched on 
the air feeder current ways 28c and 28d fiirther, the signal pressure relief valve 50 is formed in 28d of said 
air feeder cxirrent ways, and said air feeder current way 28c has measured the air pressure force in 28d of air 
feeder current ways by said signal pressure relief valve 50 while connecting with said regulator 34. By 
making into signal pressure the pressure of the air supplied to a regulator 34, the hydrogen pressure force 
can be adjusted so that the pressure of the hydrogen which passed said regulator 34 may turn into a pressure 
of the predetermined range according to said air pressiire force. For this resison, the electrode differential 
pressure in the fiiel cell stack 22 can be adjusted to the proper range. 

[0010] If hydrogen is supplied to the reaction side of the anode side diffusion electrode of the fuel cell stack 
22, hydrogen will be ionized here and it will move to a cathode electrode side through the solid-state 
polyelectrolyte film. The electron produced in the meantime is taken out by the external circuit, and is used 
as electrical energy of a direct current. Since oxygen is supplied to the cathode electrode, a hydrogen ion, an 
electron, and oxygen react and water is generated. The hydrogen and oxygen after a generation of electrical 
energy are discharged by the fuel cell stack 22 exterior firom the hydrogen outflow way 60 and the air 
outflow way 70, respectively. These are explained below. 

[001 1] The hydrogen outflow way 60 is explained. The hydrogen outflow way 60 has branched to hydrogen 
circulating flow way 60a and hydrogen outflow way 60b. It has connected with said ejector 36 and hydrogen 
circulating flow way 60a enables it to supply the hydrogen in the hydrogen passage 60a concerned to said 
ejector 36. For this reason, the fuel cell stack 22 is made to circulate through the hydrogen discharged by the 
hydrogen outflow way 60 while it had been unreacted again, and it is supplied to it. He has formed the on- 
off control valve 64 in said hydrogen circulating flow way 60a, and is trying for the on-off control valve 64 
concerned to make hydrogen circulating flow way 60a open and close with an electrical signal. 
[0012] The hydrogen purge valve 66 is formed and hydrogen outflow way 60b of another side enables it to 
perform hydrogen purge and adjustment of electrode differential pressure by opening the hydrogen purge 
valve 66 concerned. In addition, it is made to generate electricity by circulating hydrogen at the time of a 
usual generation of electrical energy of the fiiel cell system 20, without opening the on-off control valve 64 
and discharging hydrogen outside, while closing said purge valve 66. The air outflow way 70 is explained. 
The air pressure regulating valve 72 is formed in the air outflow way 70, and pressure regulation can be 
made to perform by opened and closing the air pressure regulating valve 72. The fiiel cell information 
bureau (FC information bureau) 80 connects with the fuel cell stack 22 electrically, and a current value, an 
electrical-potential-difference value, and the current value and electrical-potential-difference value in the 
fuel cell stack 22 whole for every fuel cell eel are inputted into it here. [ in the fiiel cell stack 22 ] 
Furthermore, said fuel cell information bureau 80 connects with seiid electric latching valve 32 and the 
signal pressure relief valve 50 electrically, and the temperature of the hydrogen pressure force, the air 
pressure force, and the fuel cell stack 80 etc. is inputted. 

[0013] And in this operation gestalt, the fuel cell control section (FC control section) 100 is formed. As 
shown in drawing 3 , the hydrogen purge valve fault detection section 90 linked to said fuel cell information 
bureau 80 is formed, and a failure judgment of the hydrogen purge valve 66 is made on said fiiel cell control 
section 100 in this hydrogen purge valve fault detection section 90. Said hydrogen purge valve fault- 
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detection section 90 has the failure judging section which judges open failure and closed failure of the 
hydrogen purge valve 66 based on a transient judging means to judge whether generation-of-electrical- 
energy output fluctuation of the fuel cell stack 22 is convention within the limits, and the target preassure 
force value and detection value of an anode, and an alarm generating means generate an alarm when open 
fsiilure or closed failure is judged in the failure judging section concerned, 

[0014] Drawing 2 is the processing flow of the hydrogen purge valve failure detection in the operation 
gestalt of this invention. First, the moving average IFCDLY of the IPC (fuel cell generation-of-electrical- 
energy current) value detected in said PC information bureau 80 is computed (S02). In this operation gestalt, 
said IFCDLY is the moving average in lOOmsec(s) of IPC, and is computing each IFCDLY every 10ms. 
And the difference of the moving average IFCDLY of the newest IFC value and the moving average 
IFCDLYT^Il in front of that is taken, and it judges whether it is smaller than set point #IFCDLYNST in this 
difference (S04). When said difference is larger than the set point (at the time of NO), since it is a rapid 
transient, a judgment about failure detection of the hydrogen purge valve 66 is not made, but the fail 
decision time amount (tmBVH20CLS) used as the criteria of closed failure decision and the fail decision 
time amount (tmBVH200PN) used as the criteria of open failure decision are set up, respectively (S06), 
and the flow of failiire detection processing is once ended. Although rapid treading in of an accelerator etc. 
can be considered to the cause of such a rapid transient, in such a case, the dependability of a failxire judging 
can be raised by not performing failure detection of the hydrogen purge valve 66. The fail decision time 
amount set up at this step serves as timer initial value. Moreover, this flow serves as a subtractor circuit, and 
when once ending a flow and redoing again, constant value is subtracted from the set-up timer values (for 
example, the above-mentioned fail decision time amount etc.). About this, a detail is mentioned later. 
[0015] In S06, when said difference is smaller than the set point (at the time of YES), it judges whether air 
purging is periformed or the signal pressure relief valve 50 is open (SOS). In SOS, if it is a time (at the time of 
YES) of judging it as the inside of air purging, after setting up the timer value (tmB VAREOPN) of air 
purging, the above-mentioned S06 will be processed and the flow of failvire detection processing will once 
be ended. Since the hydrogen pressure force is adjusted by said regulator 34 based on the air pressure force 
as described above, also in a hydrogen side, a pressure declines in connection with the pressure drop by the 
side of the air by air purging. For this reason, if it is among air purging, the dependability of failure 
detection is raised more, without performing failure detection of the hydrogen purge valve 66. 
[0016] In SOS, when it judges that it is not among air purging (at the time of NO), ******** [ immediately 
after air-purging termination ] is judged further (SI 2). This decision is judged by whether the above- 
mentioned timer value (tmBVAIlEOPN) is larger than 0. In SI 2, when it is judged as immediately after air- 
purging termination (at the time of YES), after not performing failure detection of the hydrogen purge valve 
66 but processing the above-mentioned S06, the flow of failure detection processing is once ended. In SI 2, 
when it judges that it is not immediately after air-purging termination (at tihe time of NO), failure judging 
processing of the hydrogen purge valve 66 is performed. Thus, it can write and the dependability of failure 
detection can be raised further further. In addition, although the case where air purging was performed by 
the signal pressxire relief valve 50 in this operation gestalt was explained, the processing of S08-S12 
described above when there was no signal pressure relief valve 50, or when air purging was not performed is 
omissible. 

[0017] Failure judging processing of the hydrogen purge valve 66 is explained. First, based on the above- 
mentioned IFCDLY, the assxmiption hydrogen pressure force (PH2TARGET) is computed (SI 4). In this 
operation gestalt, the related property of IFCDLY and the assumption hydrogen pressure force is held as 
table data, and the assumption hydrogen pressure force corresponding to said IFCDLY is computed from 
said table data. And the existence of a hydrogen purge conmiand is judged (SI 6), when the hydrogen pvirge 
command has come out, closed failure is judged (when it is YES), and open failure is judged when the 
hydrogen purge command has not come out (when it is NO). In addition, in an operation gestalt, although 
the case where a related property was held by table data v/as explained, the assumption hydrogen pressure 
force may be computed not only from this but from operation expression. 

[0018] The case where there is a hydrogen purge conmiand is explained. First, the value of the fail decision 
time amount (tmBVH20CLS) of closed failure judges whether it is 0 (SI 8). In SI 8, when the above- 
mentioned fail decision time amount is not 0 (at the time of NO), it judges that it is closed failure. In this 
operation gestalt, the difference of said assumption hydrogen pressure force and the actual hydrogen 
pressure force (PH2STKIN) measured with the pressure sensor 40 is taken, and it judges whether this 
difference is larger than the set point (#PDH2BVH20CLS) (S20). When the hydrogen purge valve 66 is 
open with a hydrogen purge command, the actual pressure should fall from the set point rather than the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/29/2006 



JP,2003-092125,A [DETAILED DESCRIPTION] 



Page 5 of 6 



assximption pressure. Therefore, it is judged that the hydrogen purge valve 66 is normal in S20 when 
differential pressure is larger than the set point (at the time of YES), and after processing the above- 
mentioned S06, the flow of failure detection processing is once ended. And since there is no differential 
pressxire with ****** in S20 when differential pressure is smaller than the set point (at the time of NO), the 
hydrogen purge valve 66 is judged to be closed failure, and ends the flow of failure detection processing. 
Constant value is subtracted from the value of the fail decision time amoimt over the closed failure 
described above at the time of this flow termination. Therefore, when the above-mentioned processing is 
repeated and the value of fail decision time amoimt is set to 0, it is judged that the condition of fixed time 
amoimt close failure continued in SI 8, and the judgment (Close Fail) of closed failure of the hydrogen purge 
valve 66 is decided (S22). 

[0019] The case where there is no hydrogen purge command is explained. First, the value of the fail decision 
time amount (tmBVH200PN) of open failure judges whether it is 0 (S24). In S24, when the above- 
mentioned fail decision time amoimt is not 0 (at the time of NO), it judges that it is open failure. In this 
operation gestalt, the difference of said assumption hydrogen pressure force and the actual hydrogen 
pressure force (PH2STKIN) measured with the pressure sensor 40 is taken, and it judges whether this 
difference is smaller than the set point (#PDH2BVH200PN) (S26). Since there is no hydrogen purge 
conunand, the hydrogen purge valve 66 should have closed and the actual pressure should serve as the 
almost same value as an assumption pressure. Therefore, it is judged that the hydrogen purge valve 66 is 
normal in S26 when differential pressure is smaller than the set point (at the time of YES), and after 
processing the above-mentioned S06, the flow of failure detection processing is once ended. And since 
differential pressure is too large in S26 when differential pressure is larger than the set point (at the time of 
NO), the hydrogen purge valve 66 is judged to be open failure, and ends the flow of failvire detection 
processing. At this time, constant value is subtracted from the value of the fail decision time amoimt over 
the above-mentioned open failure. Therefore, when the above-mentioned processing is repeated and the 
value of fail decision time amoimt is set to 0, it is judged that the condition of fixed time amount open 
failure continued in 818, and the judgment of open failure of the hydrogen purge valve 66 is decided (S28). 
Thus, if a hydrogen purge valve is the electric cause and it will be the mechanical cause closed failure or 
when open failure of is done, since there is no change in the abnormalities in a pressure occurring, closed 
failure or open failure of the hydrogen purge valve 66 is detectable with constituting, regardless of a cause. 
[0020] Hereafter, the control at the time of detecting open failure or closed failure of the hydrogen purge 
valve 66 is explained. Said fiiel cell information bureau 80 has connected with the ftiel cell control section 
100, and the fliel cell control section 100 concemed enables it to control the fiiel cell system 20 based on the 
information from the fiiel cell information bureau 80. It has connected with the electric latching valve 32, 
the hydrogen purge valve 66, and the on-ofF control valve 64 electrically, and said fiiel cell control section 
100 enables it to perform closing motion control of each valve 32, 66, and 64, as shown in drawing 1 . 
[0021] First, when closed failure is detected, the output upper limit in the fiiel cell stack 22 is set up through 
the command from said fiiel cell control section 1 00. About this, a detail is mentioned later. Moreover, it 
operates in the low-power output region which can maintain SUTOIKI of hydrogen highly by making into 
the minimum the hydrogen supplied from the high-pressure hydrogen tank 30 by adjusting the opening of 
the electric latching valve 32 by the fixel cell control section 100. Here, SUTOIKI of hydrogen means the 
ratio (QHO/QHl) of the amount of hydrogen (QHO) supplied to the fiiel cell stack to the amoimt of hydrogen 
(QHl) consimied by the fiiel cell stack. If SUTOIKI is proportional to the amount of supply hydrogen and 
SUTOIKI falls, the supply flow rate of hydrogen gas will fall and a generation-of-electrical-energy current 
will fall at the time of the consumed amoimt regularity of hydrogen (generation-of-electrical-energy current 
regularity) according to the fall of the supply flow rate of hydrogen gas. For this reason, as described above, 
the supply flow rate of hydrogen gas can be stopped by malcing SUTOIKI high, and the generation water 
which collects in a fiiel cell stack can be pressed down to the minimum. Furthermore, by raising SUTOIKI 
of air, the reverse osmosis from the cathode side of generation water to an anode side can be reduced, and 
the increment in the generation water which piles up in an anode electrode side can be prevented. 
[0022] Next, the case where open failure is detected is explained. While restricting by the limiter 92 like the 
case of the above-mentioned closed failure, at this time, the on-ofif control valve 64 is set up off with the 
electrical signal from said fiiel cell control section 100, and circulation of said hydrogen circulating flow 
way 60a is intercepted at it. Thereby, hydrogen flows backwards the suction section of an ejector 36, it can 
prevent that it is discharged outside and it is supplied from the hydrogen purge valve 66 through hydrogen 
circulating flow way 60a, and the hydrogen from the hydrogen feeder current way 26 can supply the fiiel 
cell stack 22 certainly. Moreover, it can suppress emitting the hydrogen supplied vainly with restricting the 
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upper limit output in the fuel cell stack 22 to the minimum. 

[0023] Drawing 3 is the block diagram showing the important section of a fuel cell powered vehicle 1 in 
which the fuel cell control imit in the operation gestalt of this invention was carried. In said fuel cell 
powered vehicle 1 , the fuel cell stack 22 and a capacitor 3 are formed in juxtaposition to auxiliary 
machinery 4 and the inverter 5 linked to a motor 6, and power is supplied from the fiiel cell stack 22 or a 
capacitor 3. Moreover, the reactant gas feeders (reactant gas feeder current way) 26 and 28 are connected to 
said fuel cell stack 22, and reactant gas (hydrogen, air) is supplied to the fuel cell stack 22. 
[0024] Said inverter 5 is connected to the motor control section 7. The motor control section 7 computes 
power required for the drive of said motor 6 by computing demand electric energy from input data. There 
are the amount of treading in of an accelerator pedal (Ap), a rotational frequency (Nm) of a motor 6, a 
current (Im), and an electrical potential difference (Vm) in said data. It connects with the energy 
management section 8, and said motor control section 7 transmits said demand electric energy to the energy 
management section 8 concemed. The energy management section 8 computes the amount of target 
generations of electrical energy in the fuel cell stack 22 while computing the amount from a capacitor 3 
which can be discharged. It has connected with the fuel cell control section 100, and said energy 
management section 8 can transmit now generation-of-electrical-energy indicated value to the fiiel cell 
control section 100. Said generation-of-electrical-energy indicated value is inputted into demand/supply 
capability calculation section 94 of said fiiel cell control section 100 when not detecting failure by the 
hydrogen purge valve 66 (refer to drawing 1 ), Said demand/supply capability calculation section 94 makes 
it generate electricity by supplying a signal to the reactant gas feeders 26 and 28, and supplying reactant gas 
to delivery and the fiiel cell stack 22. It connects with the fuel cell information bureau 80, and the fuel cell 
stack 22 inputs required data into output-value calculation in the fuel cell information bureau 80 concemed. 
Said fiiel cell information bureau 80 connects with said demand/supply capability calculation section 94, 
and transmits said data. And demand/supply capability operation part 94 transmits the output threshold 
value of the fuel cell stack 22 to the energy management section 8. The energy management section 8 
transmits the above-mentioned threshold value to the motor control section 7, and enables it to restrict an 
output value. 

[0025] In the fuel cell control section 100, it has the hydrogen purge valve fault detection section 90, a 
limiter 92, and the input switch section 93, and said hydrogen purge valve fault detection section 90 is 
connected to the fuel cell information bureau 80. For the information from said fuel cell information bureau 
80, when failure is detected in said hydrogen purge valve fault detection section 90, the generation-of- 
electrical-energy indicated value from the energy management section 8 is inputted into a limiter 92 by the 
input switch section 93, Thus, it writes, and since a limit can be applied by the limiter 92 even if it is the 
case where it is the value to which generation-of-electrical-energy indicated value exceeds a limit of the fuel 
cell stack 22, whenever [ insurance ] can be secured and operation of the fiiel cell system 20 can be 
continued. 
[0026] 

[Effect of the Invention] Since there is no change in the abnormalities in a pressure occurring when 
according to invention indicated to claim 1 open failure of is done and a hydrogen discharge means will be 
[ closed failure or ] the mechanical cause if it is the electric cause as explained above, closed failure or open 
failure of a hydrogen discharge means is detectable regardless of a cause. Moreover, since the failure 
judging of a hydrogen discharge means is not performed when it judges with a transient in said transient 
judging means, incorrect recognition of a failure judging can be eliminated. 

[0027] Moreover, even when a hydrogen discharge means is closed failure, the yield of the generation water 
at the time of a generation of electrical energy can be made into the minimum, and the generation-of- 
electrical-energy capacity of a fuel cell can be made to hold in the fixed range according to invention 

indicated to claim 2. 

[0028] Moreover, since according to invention indicated to claim 3 it is lost that it is discharged via a fuel 
exhaust air circulating flow way before the hydrogen supplied from a fuel-supply means is supplied to a fuel 
cell even when a hydrogen discharge means is open failure, useless discharge of hydrogen can be prevented. 
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[Procedure amendment 1] 

[Docimient to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

Fuel cell, 

A fuel-supply means to have an exhaust air fiiel circulation means to carry out recycling of the exhaust air 
hydrogen which supplies hydrogen to this fiiel cell firom a hydrogen bomb, and is discharged firom the fuel 
exhaust air section of this fiiel cell to the fiiel air-supply section of this fuel cell. 
An oxidizer supply means to supply an oxidizer to this fiiel cell, 

The reactant gas amount-of-supply adjustment device which adjusts the oxidizer amount of supply fi-om this 
oxidizer supply means to this fiiel cell, and the fiiel amount of supply fi-om said fiiel-supply means to this 
fiiel cell, 

A demand output current decision means to determine the demand output current of this fiiel cell according 
to the demand of this load in case this fiiel cell is connected with a load and power is supplied to this load, 
The reactant gas amount-of-supply control means which controls the reactant gas amount of supply to said 
fiiel cell by said reactant gas amount-of-supply accommodation means so that said demand output current is 
acquired, 

A hydrogen discharge means to discharge exhaust air hydrogen to the exterior of a fiiel cell on a fuel 
exhaust air circulating flow way, 

It is the fiiel cell control unit equipped with a fiiel cell judging means to detect the output state of said fiiel 
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cell and to output a hydrogen discharge command to said hydrogen discharge means according to said 
condition of having detected, 

A transient judging means by which the range of fluctuation of the generated output of said fuel cell within 
convention time amount judges whether it is convention within the limits, 

A hydrogen discharge command detection means to detect the existence of the hydrogen discharge 
command to a hydrogen discharge means, 

The fault detection means of a hydrogen discharge means to judge failure of said hydrogen discharge means 
based on the target preassure force and detection value of said fuel air-supply section, 
a **** beam ~ the fuel cell control unit characterized by things. 
[Claim 2] 

The fuel cell control unit according to claim 1 characterized by establishing an alarm generating means to 
generate the alarm of open failure or closed failure either when said fault detection means detects failure of 
said hydrogen discharge means. 
[Claim 3] 

The fuel cell control unit according to claim 2 characterized by establishing a load limitation means to 
restrict the upper limit of the demand generation-of-electrical-energy output to a fuel cell to below default 
value according to the closed failure alarm of said alarm generating means. 
[Claim 4] 

The fuel cell control unit according to claim 2 characterized by to establish the fuel exhaust air circulating 

flow way closedown means which closes said fuel exhaust air circulating flow way between a fuel exhaust 

air circulation means and said hydrogen discharge means according to the open failure alarm of said alarm 

generating means while establishing a load-limitation means restrict the upper limit of the output request to 

a fuel cell to below default value according to the open failure alarm of said alarm generating means. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0004 

[Method of Amendment] Modification 

[The contents of amendment] 

[0004] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, invention indicated to claim 1 To a fuel cell (for 
example, fuel cell stack 22 in an operation gestalt), and this fuel cell, a hydrogen bomb Hydrogen is 
supplied from (for example, the high-pressure hydrogen tank 30 in an operation gestalt). An exhaust air fuel 
circulation means to carry out recycling of the exhaust air hydrogen discharged from the fuel exhaust air 
section of this fuel cell to the fuel air-supply section of this fuel cell A fuel-supply means to have (for 
example, the ejector 36 in an operation gestalt) (for example, regulator 34 in an operation gestalt), An 
oxidizer supply means to supply an oxidizer to this fuel cell (for example, supercharger 44 in an operation 
gestalt). The reactant gas amount-of-supply adjustment device which adjusts the oxidizer amount of supply 
from this oxidizer supply means to this fiiel cell, and the fiiel amount of supply fi-om said fuel-supply means 
to this fuel cell (for example, demand/supply capability calculation section 94 in an operation gestalt), A 
demand output current decision means to determine the demand output current of this fuel cell according to 
the demand of this load in case this fuel cell is connected with a load and power is supplied to this load (for 
example, energy management section 8 in an operation gestalt), The reactant gas amount-of-supply control 
means which controls the reactant gas amount of supply to said fuel cell by said reactant gas amount-of- 
supply adjustment device so that said demand output current is acquired (for example, regulator 34 in an 
operation gestalt), A hydrogen discharge means to discharge exhaust air hydrogen to the exterior of a fuel 
cell on a fuel exhaust air circulating flow way (for example, hydrogen outflow way 60b in an operation 
gestalt, the hydrogen purge valve 66), A fuel cell judging means to detect the output state of said fuel cell 
and to output a hydrogen discharge command to said hydrogen discharge means according to said condition 
of having detected (for example, fuel cell control section 100 in an operation gestalt). It is a preparation 
********** control unit. The range of fluctuation of the generated output of said fuel cell within convention 
time amount A transient judging means to judge whether it is convention within the limits (for example, 
processings S04, SOS, and SI 2, in the hydrogen purge valve fault detection section 90 in an operation 
gestalt), A hydrogen discharge command detection means to detect the existence of the hydrogen discharge 
command to a hydrogen discharge means (for example, processing SI 6, in the hydrogen purge valve fault 
detection section 90 in an operation gestalt), It is characterized by establishing the fault detection means (for 
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example, processings S20 and S26 in the hydrogen purge valve fault detection section 90 in an operation 
gestalt) of a hydrogen discharge means to judge failure of said hydrogen discharge means based on the 
target preassure force and detection value of said fiiel air-supply section. 

Thus, with constituting, when a hydrogen discharge means is closed failure (failure which does not open), or 
open failure (failure which is not closed), it can detect certainly. Moreover, since the failure judging of a 
hydrogen discharge means is not performed when it judges with a transient in said transient judging means, 
the dependability of a failxire judging can be raised. 

In addition, a timer style is prepared, and when the condition of having been judged with closed failure or 

open failure carries out fixed time amount continuation, you may make it judge failure of a hydrogen 

discharge means for said fault detection means. Moreover, change (the amount of treading in of an 

accelerator pedal) of the amount required of the demand power generating section can be included in the 

decision criterion of the transient judged with said transient judging means. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[The contents of amendment] 

[0005] 

Invention indicated to claim 2 is characterized by establishing an alarm generating means (for example, 

hydrogen purge valve fault detection section 90 in an operation gestalt) to generate the alarm of open failiire 

or closed failure either, when said fault detection means detects failure of said hydrogen means. 

Thus, with constituting, when a hydrogen discharge means is closed failure (failure which does not open), or 

open failure (failure which is not closed), it can detect certainly whether it is failure [ which ]. 

Invention indicated to claim 3 is characterized by establishing a load limitation means (for example, limiter 

92 in an operation gestalt) to restrict the upper limit of the output request to a fuel cell to below default value 

according to the closed failure alarm of said alarm generating means. 

Thus, with constituting, even when a hydrogen discharge means is closed failure, the generation-of- 
electrical-energy capacity of a fuel cell is made to hold in the fixed range, and operation can be performed 
continuously. At this time, by operating in the low-power output region where the utilization factor of 
hydrogen is low, the amoimt of supply of hydrogen can be stopped and the amount of generation water can 
be stopped. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[The contents of amendment] 

[0006] 

While invention according to claim 4 establishes a load limitation means to restrict the upper limit of the 
output request to a fuel cell to below default value according to the open failure alarm of said alarm 
generating means It responds to the open failure alarm of said alarm generating means. Said fuel exhaust air 
circulating flow way between said fuel exhaust air circulation means and said hydrogen discharge means It 
is characterized by establishing the fiiel exhaust air circulating flow way closedown means (for example, on- 
ofF control valve 64 in an operation gestalt) which closes (for example, hydrogen circulating flow way 60a 
in an operation gestalt). 

Thus, since it is lost that said fuel exhaust air circulating flow way turns into a bj^ass way in parallel with a 
fuel cell, and the hydrogen of a hydrogen feeder current way is discharged from this bypass way with 
constituting when a hydrogen discharge means is open failure, useless discharge of hydrogen can be 
prevented. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[The contents of amendment] 

[0026] 

[Effect of the Invention] 

Since there is no change in the abnormalities in a pressure occurring when according to invention indicated 
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to claim 1 open failure of is done and a hydrogen discharge means will be [ closed failure or ] the 
mechanical cause if it is the electric cause as explained above, closed failure or open failure of a hydrogen 
discharge means is detectable regardless of a cause. Moreover, since the failure judging of a hydrogen 
discharge means is not performed when it judges with a transient in said transient judging means, incorrect 
recognition of a failure judging can be eliminated. 

Moreover, according to invention indicated to claim 2, when a hydrogen discharge means is closed failure 

(failure which does not open), or open failure (failure which is not closed), it can detect certainly whether it 

is failure [ which ]. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0027 

[Method of Amendment] Modification 

[The contents of amendment] 

[0027] 

Moreover, even when a hydrogen discharge means is closed failure, the yield of the generation water at the 
time of a generation of electrical energy can be made into the minimum, and the generation-of-electrical- 
energy capacity of a fuel cell can be made to hold in the fixed range according to invention indicated to 
claim 3. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[The contents of amendment] 

[0028] 

Moreover, since according to invention indicated to claim 4 it is lost that it is discharged via a fuel exhaust 
air circulating flow way before the hydrogen supplied firom a fuel-supply means is supplied to a fuel cell 
even when a hydrogen discharge means is open failure, useless discharge of hydrogen can be prevented. 
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